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NATIONALIZATION OF SUPPLIERS IN AN AUTOMOBILE INDUSTRY 
 
Abstract. This work is based on the identification of the fifteen factors supporting the process of 
nationalization (pro-nationalization factors), as well as, other eleven factors against the 
nationalization of suppliers for an automotive assembler. To reach such results this research was 
conducted in two stages. At the first stage, a survey was performed among ten managers which raised 
these factors. At a second moment, the roll of factors was introduced to those same managers who 
were asked for sort them according their importance. Afterwards it was possible to obtain a general 
classification of the factors. Finally, analysis of correlation among factors was carried out reducing 
the final numbers of factors. 
 
Keywords: Lean Logistics, Lean Manufacturing, Nationalization of Parts, Toyota Production System. 
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1.  INTRODUCTION 
This study analyzes the factors that influence the nationalization of parts for the manufacturing 
sector of an automotive assembler and vision with respect to these difficulties associated with the 
deployment process. 
Companies need to be increasingly competitive, and, according to [21], we are in the era known 
as the era of lean manufacturing, which considers that the auto industry has gone through three 
concepts of basic production goods: craft production, mass production and lean manufacturing. The 
present era is of great productions varieties to meet the needs of each client, which makes the 
competition between companies and requires high reactivity of the market. 
Another motivating factor was the perceived importance of maintenance costs for Brazilian 
consumers who do not have the purchasing power of consumers as the European market. Due to the 
average purchasing power of Brazilians are not frequently purchased new vehicles and the costs to 
maintain vehicles at the time of purchase of a new vehicle, are relevant. Vehicles with imported parts 
make maintenance over time, manpower and procurement of spare parts more expensive. 
According to [19], Lean Manufacturing involves a set of tools / techniques, but also 
incorporates a strategy: dramatically improve the response of the market, while achieving a significant 
improvement in the cost structure. The Lean Logistics incorporates a similar goal, which according to 
[19] needs to be seen as strategic and subsequent operation in the supply chain will determine the 
success or failure of this company. Based on studies of Lean Manufacturing, Lean Logistics, the 
importance of strategic thinking and improvement costs that this study was conducted. 
Strategically, the market today is quite favorable to the automakers and tracking since 2003 
shows growth in vehicle sales. This development of the Brazilian market attracts more businesses, 
more competition, but also encourages continuous improvement in business by attracting more 
investments for greater efficiency and increased market share. 
With this scenario of market growth and increased competition, companies rely to produce 
more with less cost and waste in the concepts of Lean Manufacturing. Waste can be avoided in 
common as companies and [8] suggest various logistics such as inventory, transportation, space and 
facilities, weather, packaging, administration and knowledge. This paper highlights four such factors: 
delays, inventory, transport and handling, which relate directly to logistics activities in organizations. 
In the case of international logistics, waste can be even bigger and more difficult to be optimized. 
Lean logistics is applying lean concepts to logistics, logistics set of practices based on lean 
thinking and aimed at a continuous flow of information flow and material flow. 
The development of this research was based on the purpose of the Lean Logistics which, 
according to [1] are: continuous flow, efficient (with attendances of customer needs in the quantities 
Eng Res, v. 5, n. 2, p. 1-37, April / 2014. doi.org/10.32426/engresv5n2-001 7 
and at the right times, no problem) and effective (economically and rationalization of resources) of 
materials and information. 
To define the logistical approach, was taken into consideration the division process as [5] in: 
supply (obtaining materials and components imported and domestic), plant (manufacturing support) 
and distribution (delivery of the product to the customer). The focus of this work is the fueling. 
 
2. LITERATURE REVIEW 
In this chapter we discuss the concepts related to lean manufacturing and logistics division. 
 
2.1 Lean Manufacturing 
As [21], Lean Manufacturing is mainly aimed at reducing waste, which can be understood as 
any activity that consumes resources without creating value for the customer, whether internal or client 
end, the process that the client does not is willing to pay for it. According to this age, there are seven 
major wastes: 
I. Overproduction - Producing more, sooner or faster than required by the next process or 
customer. 
II. Wait - Operators idle during the cycle of machinery, breakdowns in equipment, delays in parts, 
etc. 
III. Transportation - The transportation itself is wasteful because it does not create value. 
Obviously, parts and products need to be transported, but any movement beyond the absolute 
minimum is wasted. 
IV. Super processing - unnecessary or incorrect processing 
V. Inventory - Storage of raw materials, parts WIP and finished goods unnecessary. More 
precisely, is to store more than the minimum needed to stock a pull system well controlled. 
VI. Drive - Operators making movements that do not add value. 
VII. Corrections - Inspection, rework and scrap [12]. 
 
2.2 Lean Logistics 
The Lean philosophy is known and applied by many people and organizations mainly in the 
production of the companies / industries, but this philosophy can or should be applied throughout the 
production process from the vendor. Waste occurs not only in production as the whole process and 
often-waste logistics may be the most significant, generating a good return its optimizations. 
This paper addresses the issue of strategic parts imported or domestic use is based on the Lean 
Logistics in order to analyze the factors according to their concepts. 
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The classical literatures of Lean Manufacturing indicate several common wastes that can be 
avoided in companies like [8] mentioning as major sources of waste in inventory logistics, 
transportation, space and facilities, weather, packaging, administration and knowledge. This 
dissertation highlights just four: delays, inventory, transport and handling, which relate directly to 
logistics activities in organizations. In the case of international logistics, waste can be even bigger and 
more difficult to be optimized. 
The present work, which deals with strategic use of imported parts or national, is based on Lean 
Logistics, to identify factors associated with the process of nationalization and the difficulty of 
implementation. 
 
2.3 Just in Time (JIT) 
According to [15], JIT is defined as the need to produce goods and services at the exact 
moment they are needed - not before for not forming stocks, not after so that their clients have not to 
expect. The JIT aims to meet demand instantaneously, at the right time, with perfect quality and 
without waste. The farther away a supplier is an automobile assembly plant, the more difficult it 
becomes to meet the JIT, as stocks and the shipping time become too high compared to local suppliers. 
As [22] says that the overall goal of a JIT system should not only be reducing the stock, but a 
reduction from the customer order to delivery, with the thought of disposing of waste throughout the 
system. 
In [12], yet complementary concepts of JIT noting that this is based on leveling and is 
composed of three elements: takt time, continuous flow and pull system. According to these, the three 
elements work only when they are properly integrated. Here are their definitions: 
"Takt time - refers to the frequency with which you must produce a part or product to meet customer 
needs based on the pace of sales. 
Streaming - means producing and moving one item at a time according to takt time, and each 
item must pass immediately from one processing step to the next, without waiting (or any other type of 
waste), between one step and another. 
Pulled system - means providing the client or next process what is needed, when it is necessary 
and the required amount according to a "signal" client process " [12]. 
 
2.4 Logistical Approach 
"The management company is facing processes. The process consists of a set of sub-processes, 
activities and tasks that are interrelated in an effort to add value and generate goods and services in 
order to meet customer needs [5].” 
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Adopting procedures based processes, companies are beginning to realize the importance of 
managing the production and not only people and hierarchies. With increasingly fierce competition, 
reducing costs and waste has a significant focus on businesses and activities that do not add value to 
the product have great opportunities for improvements. 
Considering the logistics division into three basic processes, as [5], which are sourcing 
(obtaining materials and components imported and domestic), plant (manufacturing support) and 
distribution (delivery of the product to the customer), the focus the present work is the supply, while 
others cite due to their interaction. 
 
3. METHODOLOGY 
This item will be a description of the steps taken to carry out this research. 
 
3.1 Literature Review 
First survey was conducted of publications relevant to study in order to identify factors 
associated in the literature with the nationalization of parts, which contributed to a widening of the 
conceptual basis on the issue and the problem to be studied. This step served as a parameter for the 
exploratory research that follows. 
 
3.2 Selection of the Universe to Be Searched 
The automaker, object of study, consists of several boards, and the board fabrication chosen to 
evaluate the factors relevant to nationalization. The population considered relevant for the survey of 
this study is all managers of this structure totaling 15 employees. A questionnaire was sent to open this 
population. 
 
3.3 Reparation of Open Questionnaire 
The questionnaire developed for the exploratory research consists of two questions: "What are 
the factors that you consider relevant to the nationalization of parts? Explain your answer. "And" What 
are the difficulties for the nationalization of parts? Explain your answer." 
 
3.4 Application of Open Questionnaire 
We addressed this research to all managers in the manufacturing of the automaker, with the 
census 15 managers. The interview was scheduled with the participants and questions were sent before 
1am for reflection, because in most cases, the time assigned to interview was 30 min and already 
anticipate sending electronic information. 
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3.5 Tabulation of the Results of Exploratory Research 
Of the 15 managers addressed by the survey, 10 contributed attended, representing 67 % of the 
population. To differentiate the respondents at the time of data tabulation and maintain the 
confidentiality of responses, as arranged, managers were identified by G + number according to the 
order of the interview, i.e., G1 to G10. 
After the questions answered could collect fifteen elements to outline factors that, from the 
standpoint of manufacturing managers, are associated with the nationalization of parts. Of this total, 7 
are new to the factors relevant to nationalization and 7 are new to the factors that hinder the 
nationalization, the other 8 had already been mentioned in the literature as factors relevant to 
nationalization and 4 for the factors that hinder taking this step only ratified the theoretical knowledge. 
To differentiate the factors at the time of the pipeline data, these were grouped into categories 
and identified by F + number according to the grouping performed, i.e. F1 to F15 to factors associated 
with nationalization, and the F'1 F ' 11 for the factors that hinder the process. 
 
3.6 Consolidation of Factors 
Once related factors, this relationship was confronted with the literature and found that, of the 
26 factors (15 and 11 associated with nationalization hindering the process), 12 had already been 
mentioned and therefore were ratified by this research and the other 14 factors are unpublished. 
This relationship has been subjected to criticism of the 10 managers in order to verify the 
possibility of inclusion or exclusion of some factor. At the end of the process there was no change in 
the ratio of factors. 
After identifying the factors, it felt the need to classify them as to their importance. Therefore, 
it was necessary to develop an instrument to collect data that would enable this classification. 
 
3.7 Development of an Instrument Rating 
The rating instruments used were simply two lists, one containing the fifteen factors associated 
with nationalization of parts and another containing 11 factors that hinder the nationalization process 
highlighted by previous research. The respondent was asked to put the factors of the first list in order 
of most important to least important in the second list and put in order the factor that makes the 
process less difficult, without repetition. 
 
3.8 Application of the Classification 
The classification instrument was sent to the same survey respondents through previous e-mail, 
along with instructions on how the answers should be. The time interval between the sending of this 
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instrument and tabulating two results was two weeks. During this time interval monitoring was done 
via email and phone contacts to clarify questions and to motivate people to take the survey. 
 
3.9 Tabulation of Results 
All 10 respondents returned the instrument ordering. The result of ordinations was condensed 
into two tables as shown in Table 12 and Table 20. 
After ordering the factors, was assigned values from 1 to 15 to the factors relevant to the 
nationalization, each answered by list managers, being the most important factor value 1 and the value 
15 to the least important factor, as well as the most important factor that hinders. The case was 
assigned a value of 1 and less difficult than the value 11. Thus, we can add each line and sort the 
factors most important to least important and the most difficult to process less difficult according to the 
group's views of respondents. The factor associated with nationalization that obtains the lowest sum 
will be the most important factor that hinders and the nationalization that obtains the lowest sum which 
will be more difficult to nationalization. 
 
4. RESULTS 
The results of this research will be presented in two steps. The first refers to exploratory 
research which identified the factors relevant to the nationalization and the difficulty of such a process. 
The second refers to the ordering of the factors according to their importance. 
 
4.1 Factors Relevant to Nationalization 
Here are the relevant factors for nationalization resulting from open questionnaire grouped 
according to their classification. After a content analysis of the interviews, we identified fourteen 
following factors: 
 
4.1.1 Transportation 
The main transportation used in Brazil in terms of logistics is the road, which, although not 
considered the cheapest transport is more economically viable when compared to transport used to 
import, for the most part is used more than modality, e.g., most waterborne road. 
The difference of the shipping cost to acquire a piece on national territory or from another 
country is large in most cases because the imported parts usually travel longer distances, require more 
than one type of transportation and hand labor in countries first world is more expensive. 
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4.1.2 Stock 
The stock, from an economic standpoint, it’s still money, wasted, however, when it comes to 
the production process, in some cases are required and other essential to ensure the safety of the 
process. 
In the company studied the difference in number of parts stocked for warranty process in the 
case of domestic and imported parts are about six times more. This is due to the need to ensure the 
safety of the procedure in cases of imported parts, offer greater risks in terms of transport for long 
distances, hence the need for large inventories to meet production demand while products traverse the 
path. 
 
4.1.3 Surface 
When a large company settles in a region, whether or not already valued, local trade benefits 
from a greater appreciation and, in the case of houses and land around the company, these values 
increase even more. Considering this scenario, it can be stated that the cost to acquire land for 
automakers is very high and the internal goals are always aiming compression economy. 
In the case of stocks, they not only generate capital cost to have stopped, but also require 
surfaces available, with a play produced nationally takes an average of six times less inventory, 
consequently, six times less surface area, less labor-intensive handling and fewer infrastructures such 
as cleaning, power, cooling, etc. 
 
4.1.4 Customs and taxes 
Although taxes are included in all types of acquisitions, are very representative values or not, 
these are generally higher in imported parts than the parts nationals, this is to ensure economic 
protectionism within a country. In addition to protection against taxes, is also considered a cost 
differential between acquisitions national or international customs barriers. 
 
4.1.5 Packaging waste 
Every product purchased is shielded from degradation and in the case of automotive parts is no 
different. 
In the company studied there is a difference in the case of packaging parts imported or 
domestic, where the first and second use disposable packaging uses durable packaging / reusable. This 
is due to the difficulty of returning products to other countries, plus the cost of transportation does not 
compensate in most cases. For products that use disposable packaging, this packaging becomes waste 
and all waste must be directed to appropriate treatment, which generates an additional cost to the 
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company. 
When it is waste many think it is just "garbage", but when it is considered an industry that 
produces tons of waste per day, any residue must be well directed to not harm the environment nor 
encumber drastically the company's budget. 
 
4.1.6 Deadline for delivery 
If the company studied here, most of the imported parts suppliers are located in Europe, where 
it is installed are the matrix and other subsidiaries. In addition, the geographical location, most vendors 
are situated at this location because the vehicles launched by the maker in Brazil are, in most cases, 
renewal of an existing vehicle group. Thus, import a piece that is already produced may be more 
advantageous when considering the cost of developing a local supplier, especially when you need a 
technology still lacking in the country. 
Justify why many parts are still imported, the impact of delivery can often generate serious 
damage, as in the case of a failure in the supply of a part or even transport problems, the plant may 
stop until receipt of this piece or produce incomplete vehicles, causing rework and high losses. 
 
4.1.7 Reactivity / proximity 
A vehicle to be produced depends of thousands of pieces, i.e. for a vehicle is manufactured, the 
maker depends on several different vendors and independent processes. Taking into account this fact 
and the possibility of failures occur in the process of a vendor, the reactivity of a supplier that is closest 
to the automakers largest. 
Reactivity considered here is due not only to greater closeness that enables the delivery of parts 
in a shorter interval of time as well as by culture, ease of speaking the same language, there is a closer 
contact with the vendor because it is easier to visit and this role in the process. For example, to address 
a problem of quality of a piece that was only identified when arriving at the factory and is a supplier of 
process failure, all parts in transit, that it's enough to attend a production of 30 days in the worst cases 
will also be defective and the supplier to treat the problem in the process, the reactivity becomes a hard 
spot in the dealings of the problem. 
 
4.1.8 Handling 
To ensure the quality of assembling and set pieces used in the construction of a vehicle, the 
quality control of the parts used for this purpose must be strict. Besides some advantages already cited 
for use of parts produced nationally, these are handled fewer times, go a smaller route and therefore 
have less risk of degradation during the route traveled. 
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4.1.9 License 
By opting for importing parts, a number of bureaucracies more than the use of national parts 
and among them there is the formalization of the quantity of parts to be used for a certain period, i.e. 
the variation in the number of orders requires a reassessment of the licenses whenever it occurs. 
 
4.1.10 Rates 
Due to variation in the currencies that occurs almost instantly on the world market, the 
international acquisitions are subject to this exchange rate permanently. All forecasts of costs and 
profitability analysis using a forecast of changes in rates according to market trends, but unpredictable 
events can occur unexpectedly swings the world market as the bombing of the twin towers and the 
crisis of 2008 that hit the economy countries. 
Considering the fluctuations that may occur in the market, in case of major crises such as those 
cited, automakers moving a considerable portion of the Brazilian economy rely on the collaboration of 
government tax incentives, but the day-to-day, these oscillations also there, even if it is not too relevant 
to impact. In the case of imports, these rate differences need to be managed and when large variations, 
the company may be harmed or benefited if their prices are compared to a competitor that has made 
your vehicle with parts more national and suffers less impact when they occur these oscillations. 
 
4.1.11 Negotiation 
A negotiation is considered satisfactory when both parties leave satisfied. Undoubtedly a 
negotiation is much simpler when it occurs within the same country, the same culture. 
When the decision to work with suppliers from other countries is taken, the difficulties in 
dealing with such supplier must be known and overcome. Care to be well understood when using 
another language must be taken and this applies not only when negotiating the purchase of parts, but 
also in ordinary life company that chooses to import, as defined after the partnership, there is need to 
keep the business. 
 
4.1.12 Cost replacement part 
The high cost of automotive vehicles in Brazil coupled with the reality of the Brazilian 
economy and, despite the "Brazilian passion for cars," not conducive to the exchange of passenger 
vehicles frequently, which creates a need for durable vehicles and low maintenance cost by population. 
When the automaker chooses to import products, there is a whole negotiation and rights that 
allow the exemption of certain tax rates, however, many benefits are not passed on to ordinary 
consumers which makes the cost of imported parts much higher than in the case of national need 
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exchanging some part of the vehicle. 
 
4.1.13 Maintenance 
The European market behaves differently from Brazil in most countries where purchasing 
power and product cost facilitate the purchase of new vehicles, however, according to a study done by 
the company in November 2010, the Brazilian consumer values the cost vehicle maintenance by little 
opportunity to exchange this well. When signal maintenance cost is included not only the value of the 
pieces, as well as the cost of labor, work that is usually more expensive when they are needed most 
advanced techniques and less known in the country. 
Understandably the difficulty of measuring the impact of market share when deciding whether 
or not to nationalize one piece because one piece is not enough to change consumer behavior and, yes, 
a set of pieces. However, when designing a vehicle that analysis can become less complex in 
determining the imported items and the percentage of these that does not affect the opinion of the 
market, thus allowing greater acceptability of the product and, consequently, higher return on sales. 
 
4.1.14 Flexibility 
In the search for greater market share, customization has become essential for survival in 
different segments. In the case of the automobile industry, a series of options is offered and is up to the 
consumer to choose according to your convenience. 
In the case of the carmaker, which produces according to the market's expectation, when there 
is a sudden change in the market, local suppliers are able to meet this need with greater agility than 
international suppliers, which ensures greater flexibility to meet business customers. In many cases, if 
the company is unable to meet the consumer within their expectations of time, it may choose to seek 
satisfaction in the competition and the company loses a potential customer. 
 
4.2 Factors that Hinder the Process of Nationalization 
Here are the factors that hinder the nationalization process resulting from open questionnaire 
grouped according to their classification. After a content analysis of the interviews, we identified 
fourteen following factors. 
 
4.2.1 Volume production 
The impact of nationalization on production volume was the only factor cited by 100% of 
respondents. When a piece is already produced in another country, with the structure of the supplier 
already available, the production volume of vehicles using and will use this piece becomes essential 
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for calculating the return on investment. 
For example, if the intention is to produce locally a piece that will be used in a short period of 
time or that the rate of monthly usage is low enough not compensate for the development of a supplier 
in one country, it is hardly justifiable nationalization. The greater the number of parts required, the 
greater the possibility of profiting from recouping the initial investment. 
 
4.2.2 Diversity 
Impacts directly on the production volume of a piece requested since the automaker studied 
various manufactures vehicles and parts more common (use same parts for different vehicles) the 
bigger the request of the same number for the supplier and lower investment in tooling (less tooling 
being developed). 
The dealings of diversity depend on good training and knowledge of the product development 
team that needs to know all the options existing parts in vehicles produced in the design phase and to 
be able to give preference when possible. Often the difficulty of choosing pieces is already in the 
definition of the design chosen for the vehicle and then communization designed as part becomes an 
expense that could be avoided. 
The diversity impacts not only in the choice of supplier and can also impact the time and 
setting of the production process. 
 
4.2.3 Project impact 
As previously mentioned, the choice of parts due to the determination of design can influence 
the diversity being a determining factor in phases of projects. Besides the design phase of existing 
designs, some pieces cannot be used for the vehicle due to restrictions in design and product quality 
(noise in promoting a different design, for example). 
 
4.2.4 Hand labor 
The decision of switching suppliers brings a lot of care not to degrade the quality of a vehicle 
or a piece of well-designed. One of the difficulties encountered at the time of nationalization is the 
search for skilled labor or well trained to produce garments in the same pattern as obtained by another 
company that has the know-how. 
 
4.2.5 Technology 
 As hand labor, need to be developed and applied very well and can be a hard spot when the 
country does not have the knowledge to application. In the case of unknown technology in the country, 
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this needs to be developed which can generate an impact in time and increase quality risks. 
 
4.2.6 Product 
The product validation phase is complex and depends on a careful analysis of the impact on 
quality, which can impact the time for implementation. Each phase of this nationalization process 
needs to be monitored and follow the validation criteria for that at the time of product validation 
parameters are well evaluated. 
 
4.2.7 Imported raw materials and subassemblies 
When the intention is to evaluate the nationalization of a part, the whole supply chain must be 
assessed cannot be taken into consideration only the final product. This is due to the need to assess 
whether there are other suppliers in the same country that provide subsets to construct the piece or if, 
in the country to be developed the product, there is the raw material required for such production. If 
the supply chain is interconnected in the country of manufacture of the part, can no longer be feasible 
to develop the internal supplier for this depend on the development of other suppliers together. 
 
4.2.8 Vendor capacity 
With respect to the ability of the supplier, the difficulty is that some cases there is a lack of 
providers with the technology needed to produce certain products and suppliers that have this 
technology, does not have the production capacity to meet. When the company requesting a new 
demand is not the market leader and its demand is less significant than the existing demands this 
supplier will be the priority of suppliers of its biggest customers. 
 
4.2.9 Exchange rate 
The impact of the exchange rate has been explained previously and it is noteworthy that it can 
be considered a positive for nationalization because of their oscillations, as can also be decisive option 
to stay regardless if the study is done in a moment that the exchange rate favors the exporting country. 
 
4.2.10 Deadline for implementation 
Depending on the complexity of the product to be developed locally, the term can become so 
long that the volume for application to be received with the application no longer justifies this 
decision. Therefore, the term for the process must be accounted for. 
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4.2.11 Return on investment 
The main factor that is today taken into consideration for decision to nationalize the 
automaker’s profitability. 
Investment profitability justified when the entire invested amount will be reversed in profit for 
the company. 
Profitability is measured logically through values already known and considered: initial 
investment cost of the part, exchange rates, supply logistics (transportation, labor, labor, customs 
barriers, etc). Planned volume of production and hand labor available for deployment. 
A difficulty exists in the company today is to measure the strategic costs such as customer 
loyalty, obtain market share due to the cost of maintenance and parts procurement, the cost of process 
failures, communication between businesses, and not consider the logistics plant (cost surface and 
stocks, for example). 
 
4.3 Ordination of Important Factors for Nationalization 
Table 1 shows the tab open search result, factors relevant to nationalization and the response 
associated with each manager. 
Table 2 presents the ranking of the factors most important to least important by the sight of 
each manager. As stated in the methods section of this paper, tab is for the second interview, where the 
factors were already known. 
After ordering the factors by the manager, were assigned values from 1 to 15 of most important 
to least important, respectively, and the average taken for the final ranking, as shown in Table 3. 
Table 4 shows the factors relevant to nationalization with assigned values according to the 
order of importance indicated by manager and, the following table shows the order of the most 
important factors in line with the average value given in the table above cited above. 
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Table 1 - Tabulation of factors relevant to nationalization 
 
    
G
1 
G
2 
G
3 
G
4 
G
5 
G
6 
G
7 
G
8 
G
9 
G1
0 
COST   
F1   Reduce transportation costs x X   x     x   x x 
F2   Decrease costs and customs taxes x     x     x   x x 
F3   Reduce logistics costs with packaging     x x         x   
F4   
Reduce the area for storage of 
inventory   X x x x x x x x x 
F5   
Lowering the cost of replacement parts 
for emergency           x     x x 
F6   Decrease stock of imported parts x X   x   x x x     
 TERM / REACTIVITY   
F7   
Decrease the waiting time for 
inventory replenishment x X    x       x   
F8   Increase interaction with the supplier x X x x x x x   x   
F9   Increasing proximity to the supplier   X       x x       
 QUALITY   
F1
0   
Reduce the risk of defects in imported 
parts due to handling x X   x   x x       
 POLITICS   
F1
1   Decrease the need for import licenses         x           
F1
2   
Decrease the effects of exchange rate 
variation       x x           
F1
3   Facilitate negotiations     x               
 CUSTOMER   
F1
4   Lowering the cost of spare parts x     x           x 
F1
5   Reduce maintenance costs x                   
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Table 2 - Ordination of factors associated with nationalization of parts with each manager 
G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 
F15 F14 F06 F14 F06 F14 F07 F15 F14 F09 
F14 F15 F04 F15 F04 F01 F08 F14 F15 F08 
F07 F07 F01 F02 F02 F02 F09 F08 F02 F15 
F01 F08 F02 F06 F03 F03 F06 F09 F03 F06 
F08 F09 F11 F04 F01 F07 F04 F10 F01 F10 
F09 F02 F14 F05 F10 F09 F02 F06 F09 F01 
F11 F05 F13 F07 F08 F05 F10 F04 F04 F05 
F13 F06 F12 F10 F05 F08 F03 F01 F06 F02 
F02 F04 F10 F12 F14 F06 F01 F07 F10 F14 
F03 F03 F09 F03 F15 F04 F05 F02 F12 F03 
F06 F01 F08 F08 F07 F10 F12 F03 F08 F07 
F04 F11 F07 F09 F09 F15 F13 F13 F07 F04 
F05 F12 F15 F13 F11 F11 F11 F05 F05 F11 
F12 F10 F05 F01 F13 F12 F15 F12 F13 F12 
F10 F13 F03 F11 F12 F13 F14 F11 F11 F13 
 
 
Table 3 - Factors relevant to nationalization with assigned values according to the order of importance 
given by each manager 
 
 
 
 
 
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15
G1 4 9 10 12 13 11 3 5 6 15 7 14 8 2 1
G2 11 6 10 9 7 8 3 4 5 14 12 13 15 1 2
G3 3 4 15 2 14 1 12 11 10 9 5 8 7 6 13
G4 14 3 10 5 6 4 7 11 12 8 15 9 13 1 2
G5 5 3 4 2 8 1 11 7 12 6 13 15 14 9 10
G6 2 3 4 10 7 9 5 8 6 11 13 14 15 1 12
G7 9 6 8 5 10 4 1 2 3 7 13 11 12 15 14
G8 8 10 11 7 13 6 9 3 4 5 15 14 12 2 1
G9 5 3 4 7 13 8 12 11 6 9 15 10 14 1 2
G10 6 8 10 12 7 4 11 2 1 5 13 14 15 9 3
Média 6,7 5,5 8,6 7,1 9,8 5,6 7,4 6,4 6,5 8,9 12,1 12,2 12,5 4,7 6,0
DP 3,6 2,6 3,4 3,5 3,0 3,2 4,0 3,5 3,5 3,3 3,2 2,4 2,7 4,6 5,2
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Table 4 - Ordination of the factors most important to least important in the overview of the interviewed 
group 
AVERAGE NUMBERINGFACTOR FACTOR 
4.7 FACTOR 14 Lowering the cost of spare parts 
5.5 FACTOR 2 Decrease costs and customs taxes 
5.6 FACTOR 6 Decrease stock of imported parts 
6.0 FACTOR 15 Reduce maintenance costs 
6.4 FACTOR 8 Increase interaction with the supplier 
6.5 FACTOR 9 Increasing proximity to the supplier 
6.7 FACTOR 1 Reduce transportation costs 
7.1 FATOR 4 Reduce the area for storage of inventory 
7.4 FACTOR 7 Decrease the waiting time for inventory replenishment 
8.6 FACTOR 3 Reduce logistics costs with packaging 
8.9 FACTOR 10 Reduce the risk of defects in imported parts due to handling 
9.8 FACTOR 5 Lowering the cost of replacement parts for emergency 
12.1 FACTOR 11 Decrease the need for import licenses 
12.2 FACTOR 12 Decrease the effects of exchange rate variation 
12.3 FACTOR 13 Facilitate negotiations 
 
4.4 Analysis of the results of sorting tools 
According to the results shown in Table 4, the overview of the group of 10 manufacturing 
managers interviewed, the factor most associated with the nationalization of parts is the cost of the 
replacement part to the customer, i.e., for these, if the company had more domestic parts than 
imported, have more satisfied customers due to the cost of parts for the vehicle in case of trading. 
The least important factor associated with nationalization in the vision of the group was the 
difficulty of negotiating in the case of imported parts, that is, for them, the fact of dealing with people 
from the same country is the least impacts when deciding for nationalization. 
With the objective of analyzing the valuation of opinions according to the weight of each factor 
was created in Figure 1, which is on the axis of the mean recovery factor (axis 45-130) group 
formation that allows us to differentiate the order of importance. 
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Figure 1 - Ordination of the average valuation factors according to importance 
 
Looking at Figure 1, it is concluded that this ordinance is not absolute, there are factors that 
contribute very close to the same position in these cases there is no way to sort a more important factor 
than the other. This is the case of the factors F2 and F6, F8 and F9, F11 and F12. 
The factor of 14 is the single most important factor, and the factors 2:06 sums obtained very 
similar, 5.5 and 5.6 respectively, and the 3 factors which in their opinion are the least important in 
isolation, 11, 12 and 13, are all in the category politics, and the issuance of license, the variation of the 
exchange rate and the difficulty of negotiating respectively. 
Table 3 shows the average score for each factor and the standard deviation. It is natural that 
each manager perceives differently the importance of each factor, as they have distinct functions within 
the organization, which is manifested in the high dispersion of scores for each factor. However, there 
are factors for which there seems to be a convergence of views. This convergence can be realized by 
standard deviation, i.e., the smaller the standard deviation lower divergence around his classification, 
and vice versa. 
The difference in perception regarding the important factors for the nationalization can be seen 
in Table 3 and Figure 2. 
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Figure 2 - Box-Plot Diagram score of 15 factors 
 
Table 5 presents the ranking of the factors according to their standard deviation. 
 
Table 5 - Classification of the factors for Standard Deviation 
FACTOR DP FACTOR DP 
F12 2.4 F6 3.2 
F2 2.6 F9 3.5 
F13 2.7 F8 3.5 
F11 3.2 F1 3.6 
F5 3.0 F7 4.0 
F10 3.3 F14 4.6 
F3 3.4 F15 5.2 
F4 3.5  
 
It is observed that factors 2, 12 and 13 are those with lower standard deviation and therefore 
seem to be those whose classification as to its importance is closer to unanimity. 24:13 the factors 
relate to political issues were the factors ranked as less important for nationalization. The factor 2 
refers to the cost of customs, is the second most important factor and also has a low standard deviation. 
The factor that has the highest standard deviation factor is 15, followed by the factor 14. 
Observing Table 3 note that the high standard deviation factor of 14 is due mainly to the fact that one 
of respondents have it ranks last on their importance and the factor 15, because the respondents have 
one it ranked second to last. This result is surprising, since these factors are directly related to customer 
satisfaction, and a possible cause of occurrence may be that manufacturers have no direct contact with 
the end customer and some factors have prioritized according to perceived impact directly on their area 
of expertise. 
Given the number of samples, being less than the number of variables is not possible to apply 
0
2
4
6
8
10
12
14
16
Fator 1 Fator 2 Fator 3 Fator 4 Fator 5 Fator 6 Fator 7 Fator 8 Fator 9 Fator 10 Fator 11 Fator 12 Fator 13 Fator 14 Fator 15
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classic methods of multivariate analysis to help better understand the relationships between the 
variables, for example, factor analysis, which allows reduction factor. Nevertheless, Table 6 shows the 
correlation matrix of variables, from which one can draw some conclusions. 
 
Table 6 - Correlation matrix of factors 
 
 
Looking at Table 6, it appears that there are some high correlations between variables, as 
perceived by managers’ survey respondents, who deserve to be analyzed. 
Correlation between factors F4 and F6 (0.78): 
 F4 - Decrease the area for storage of inventory. 
 F6 - Decrease stock of imported parts. 
The higher the stock, according to the import, the greater the need for space to store it. In the 
company studied, the area required for the storage of imported parts is on average six times greater 
than the area required if the piece was national. 
Correlation between factors F6 and F10 (0.70): 
 F6 - Decrease stock of imported parts. 
 F10 - Decrease the risk of defects in imported parts due to handling. 
The lower import parts, the lower your inventory and the lower its handling due to shipping, 
then the lowest risk of defects. 
Correlation between factors F8 and F9 (0.76): 
 F8 - Increase interaction with the vendor. 
 F9 - Increase proximity to the supplier. 
The closer you are the vendor, will interact more with him to solve quality problems, lack of 
parts etc. 
Correlation between F11 and F13 factors (0.81): 
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15
F1 1,00
F2 0,06 1,00
F3 0,22 0,46 1,00
F4 ‐0,12 0,53 ‐0,06 1,00
F5 ‐0,43 0,31 0,31 ‐0,16 1,00
F6 ‐0,12 0,30 ‐0,24 0,78 0,10 1,00
F7 ‐0,32 ‐0,25 0,02 ‐0,34 0,23 ‐0,50 1,00
F8 ‐0,14 ‐0,77 ‐0,10 ‐0,45 0,13 ‐0,14 0,45 1,00
F9 0,07 ‐0,65 ‐0,04 ‐0,68 ‐0,07 ‐0,41 0,29 0,76 1,00
F10 ‐0,11 ‐0,01 0,04 0,41 0,07 0,70 ‐0,54 0,14 0,05 1,00
F11      0,48 ‐0,13 ‐0,56 0,04 ‐0,46 0,04 0,04 ‐0,13 ‐0,16 ‐0,48 1,00
F12 ‐0,24 0,44 ‐0,38 0,50 ‐0,26 0,32 ‐0,18 ‐0,63 ‐0,35 0,02 0,19 1,00
F13 0,27 ‐0,25 ‐0,64 0,24 ‐0,73 0,09 0,01 ‐0,19 ‐0,23 ‐0,24 0,81 0,39 1,00
F14 ‐0,04 0,06 0,01 ‐0,32 ‐0,05 ‐0,60 ‐0,06 ‐0,45 ‐0,21 ‐0,51 ‐0,07 0,02 ‐0,06 1,00
F15 ‐0,39 ‐0,45 ‐0,12 ‐0,51 ‐0,02 ‐0,48 ‐0,07 0,10 0,18 ‐0,17 ‐0,28 ‐0,18 ‐0,15 0,60 1,00
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 F11 - Decrease the need for import licenses. 
 F13 - To facilitate the negotiations. 
Although these two factors show a high direct correlation, we could not understand it, unless 
the fact that they are linked by an underlying factor, whose direct measurement is impossible. 
Correlation between factors F14 and F15 (0.60): 
 F14 - Decrease the cost of spare parts. 
 F15 - Decrease maintenance costs. 
The local production of parts reduces the cost to the customer in case of replacement and thus 
the maintenance cost also decreases due to the price of the part and less specialized labor. 
In all the above cases where there is a high positive correlation between two factors, it is 
possible to delete one, since when an analysis is present in the other becomes unnecessary because 
there is no further explanation to the phenomenon under study. 
Thus, according to the respondents' perception managers of this research, the original set, with 
fifteen factors, pro-nationalization, can be summed up in a new set composed of only eleven of the 
factors originally proposed, as shown in Table 7. 
 
Table 7 - Table factors reduced while maintaining the original number of each factor 
F1 Reduce transportation costs 
F2 Decrease costs and customs taxes 
F3 Reduce logistics costs with packaging 
F5 Lowering the cost of replacement parts for emergency 
F6 Decrease stock of imported parts 
F7 Decrease the waiting time for inventory replenishment 
F9 Increasing proximity to the supplier 
F11 Decrease the need for import licenses 
F12 Decrease the effects of exchange rate variation 
F13 Facilitate negotiations 
F14 Lowering the cost of spare parts 
 
It is possible to represent the dispersion of perception managers shown in Table 3, by means of 
Principal Component Analysis. From the correlation matrix shown in Table 6, one obtains Table 8. 
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Table 8 - Principal components analysis of Table 3 
Order Eigenvalue % Inertia 
% 
Accum. Av 1 Av 2 Av 3 Manager Axis 1 Axis 2 Axis 3
1 4.22 28.10 28.10 -0.06 0.20 -0.02 G1 -2.40 -1.76 -2.19 
2 3.21 21.40 49.50 -0.32 -0.24 0.30 G2 -1.97 -0.57 -2.64 
3 2.58 17.20 66.70 -0.07 -0.36 0.19 G3 2.89 -0.27 1.60 
4 1.78 11.90 78.60 -0.43 -0.09 -0.10 G4 -0.02 0.33 -2.95 
5 1.53 10.20 88.80 0.10 -0.41 0.07 G5 2.42 1.383 2.66 
6 0.74 4.90 93.70 -0.36 -0.15 -0.33 G6 -0.04 -0.15 -2.07 
7 0.58 3.90 97.60 0.25 0.07 0.01 G7 1.42 1.226 6.89 
8 0.21 1.40 99.00 0.34 -0.02 -0.42 G8 -1.54 -0.61 -1.08 
9 0.16 1.10 100.00 0.36 0.03 -0.27 G9 -0.33 -0.11 -3.10 
10 0.00 0.00 100.00 -0.15 -0.29 -0.38 G10 -0.43 0.529 2.89 
11 0.00 0.00 100.00 -0.13 0.47 -0.05      
12 0.00 0.00 100.00 -0.32 0.12 0.11      
13 0.00 0.00 100.00 -0.18 0.49 -0.09      
14 0.00 0.00 100.00 0.10 0.10 0.53      
15 0,00 0.00 100.00 0.26 0.04 0.22         
 
Figure 3 shows the graph of the dispersion of perception of managers on the importance of the 
factors listed in Table 3, for two principal axes. The shaft 1, which explains 28 % of the variance and 
the axis 2, which explains 21 % of the variance. It should be mentioned that besides the combination of 
principal axes shown in Figure 3, were checked, no satisfactory combinations axle shaft 1 x 2 and x 3-
axis. 
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Figure 3 - Spread the perception of managers regarding the factors that hinder the nationalization 
 
Looking at Figure 3, this graph is identified only two groups, one consisting of four managers 
(G4, G6, G9 and G10) and the other formed by two managers (G2, G8). This low number of clusters 
reflects the fact that there is still no consensus on the key motivations that encourage the 
nationalization of parts, which can be the result of differences in the scope of work of each in the 
company, i.e. each respondent manager is restricted to their area of expertise and often do not have the 
knowledge to understand the impact on other areas when assessing the importance. 
 
4.5 Ordination of the Factors that Hinder the Process of Nationalization 
Table 9 shows the difficulties for nationalization according to the interview. 
Table 10 presents the ranking of the factors that hinder the process of nationalization according 
to each manager. 
Table 11 gives values of 1 to 11 to factors that hinder the process of nationalization, with 1 
being the most important factor that hinders and 11 for the least difficult. This enhancement will allow 
the ordination of general factors. 
Table 11 shows the factors that hinder the nationalization with assigned values according to the 
order indicated that more difficult for each manager, and the following table shows the order of the 
factors that most difficult to the least difficult according the sum of value given in the table mentioned 
above. 
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Table 9 - Tabulation of difficulties for nationalization 
     G1 G2 G3 G4 G5 G6 G7 G8 G9 G10
PRODUCTION   
F1   
High production volumes to justify 
the investment x x x  x  x x  x  x x x 
F2   Variety of items to be produced x           x    
F3   Variety of parts due to new projects x                
 QUALITY   
F4   
Lack of qualification of manpower 
Brazilian x    x     x   x  
F5   Difficulties in technology transfer    x       
F6   Difficulties to validate the product      x    x  
 CHAIN OFSUPPLIERS   
F7   
Chain of nationalization too long for 
certain items x   x          
F8  Need to import raw materials x   x       
 POLITCS   
F9    Exchange Rate variation    x                
 PROFITABILITY   
F10  Justify in investment  x x   x x x x  
  PROMPT           
F11  
Implementation period of 
nationalization  x x   x     
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Table 10 - Ordination of the factors that hinder the nationalization of parts with each manager 
G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 
F’10 F’10 F’10 F’11 F’01 F’05 F’01 F’10 F’10 F’10 
F’01 F15 F’01 F’06 F’11 F’04 F’02 F’01 F’01 F’01 
F’02 F07 F’06 F’01 F’05 F’02 F’10 F’09 F’02 F’04 
F’06 F08 F’08 F’02 F’10 F’07 F’03 F’11 F’07 F’11 
F’04 F09 F’07 F’03 F’03 F’11 F’05 F’06 F’03 F’06 
F’07 F02 F’09 F’05 F’02 F’08 F’08 F’07 F’08 F’02 
F’08 F05 F’02 F’10 F’04 F’10 F’07 F’08 F’04 F’03 
F’11 F06 F’03 F’07 F’06 F’01 F’06 F’04 F’06 F’05 
F’05 F04 F’04 F’08 F’07 F’03 F’09 F’05 F’05 F’08 
F’03 F03 F’05 F’09 F’08 F’06 F’04 F’03 F’11 F’07 
F’09 F01 F’11 F’04 F’09 F’09 F’11 F’02 F’09 F’09 
 
Table 11 - Factors that hamper the nationalization with assigned values according to the order of 
difficulty reported by each manager 
   F'1  F'2  F'3  F'4  F'5  F'6  F'7  F'8  F'9  F'10  F'11 
G1  2  3  10  5  9  4  6  7  11  1  8 
G2  2  5  6  11  7  8  4  3  10  1  9 
G3  2  7  8  9  10  3  5  4  6  1  11 
G4  3  4  5  11  6  2  8  9  10  7  1 
G5  1  6  5  7  3  8  9  10  11  4  2 
G6  8  3  9  2  1  10  4  6  11  7  5 
G7  1  2  4  10  5  8  7  6  9  3  11 
G8  2  11  10  8  9  5  6  7  3  1  4 
G9  2  3  5  7  9  8  4  6  11  1  10 
G10  2  6  7  3  8  5  10  9  11  1  4 
Average  2.5  5  6.9  7.3  6.7  6.1  6.3  6.7  9.3  2.7  6.5 
DP  1.9  2.5  2.1  3.0  2.8  2.5  2.1  2.1  2.6  2.4  3.6 
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Table 12 - Ordination of the factors that hinder the nationalization process less difficult for the 
overview of the interviewed group 
AVERAGE  NUMBERING 
FACTOR  FACTOR 
2.5  FACTOR 1   High production volumes to justify the investment. 
2.7  FACTOR 10   Justify investment. 
5.0  FACTOR 2   Variety of items to be produced. 
6.1  FACTOR 6  Variety of items to be produced. 
6.3  FACTOR 7   Chain of nationalization too long for certain items. 
     
6.5  FACTOR 11   Implementation period of nationalization. 
6.7  FACTOR 5   Difficulties in technology transfer. 
6.7  FACTOR 8   Need to import raw materials.    
6.9  FACTOR 3    Variety of parts due to new projects. 
7.3  FACTOR 4   Lack of qualification of labor in Brazil. 
9.3  FACTOR 9   Change in Exchange Rate. 
 
4.6 Analysis of the Results of the Instrument Ordering 
According to the results shown in Table 12, in the overview of the group of 10 managers of 
manufacturing respondents, the most important factor that complicates the process of nationalization 
of parts is the volume of production for profit, i.e., for these, if the part has been developed with the 
local supplier that was first designed for Brazilian vehicles, it would be easier to justify. When the part 
is already produced by suppliers in other countries, it becomes expensive to develop new supplier and 
vehicle that uses the piece is already on the market there is a significant amount of time, the volume 
that the company expects to produce this until your order production may not be enough to give the 
financial return required to invest. 
The factor that makes the process less of nationalization in the vision of the group is the 
exchange rate, that is, for them, the fact that there is no exchange rate affects the justification for 
nationalization of parts. 
With the objective of analyzing the valuation of opinions according to the weight of each factor 
was created in Figure 4, which is on the axis of the mean recovery factor (axis 20 to 100) the formation 
of groups that allows us to differentiate well order of the factors that hinder the process. 
Factors 1 and 10 alone are the factors that hinder the process of nationalization, and the 
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production volume to justify the investment and monetize respectively, factor 9, which is what makes 
the process less alone is the least impacts. The difficulty due to the diversity of pieces that the 
company owns in third place isolated from the next group. 
 
 
Figure 4 - Ordering the sum of the factors of valuation according to difficulty 
 
Just as important factors for nationalization, the factors that hinder the process also received 
different scores for each manager, and the difference in perception with respect to these factors. 
 
 
Figure 5 - Box-Plot Diagram score of 11 factors against the nationalization 
 
Table 13 shows the ordering of factors second coefficient of variation. 
The evaluation of factors has approximately the same standard deviation, which suggests some 
convergence in the perception of respondents about their importance in the process of nationalization 
of suppliers. The factor that has the highest standard deviation is F'7, which shows that there is less 
convergence of opinions regarding this. 
 
 
Table 13 - Classification of factors by the standard deviation 
Eng Res, v. 5, n. 2, p. 1-37, April / 2014. doi.org/10.32426/engresv5n2-001 32 
FACTOR  DP  FACTOR DP 
F'2  2.6  F'4  3.5 
F'5  3.0  F'8  3.5 
F'11  3.2  F'9  3.5 
F'6  3.2  F'1  3.6 
F'10  3.3  F'7  4.0 
F'3  3.4       
 
Table 14 presents the correlation matrix among factors characterized as obstacles to the process 
of nationalization. Similarly, the important factors for nationalization, the sample is small, so you can 
make an analysis of data using multivariate techniques. 
 
Table 14 - Correlation matrix of variables 
   F'1  F'2  F'3  F'4  F'5  F'6  F'7  F'8  F'9  F'10  F'11 
F'1  1.00              
F'2  ‐0.23  1.00            
F'3  0.38  0.43  1.00          
F'4  ‐0.53  0.09  ‐0.50  1.00        
F'5  ‐0.55  0.37  0.25  0.25  1.00        
F'6  0.32  ‐0.33  ‐0.22  ‐0.28  ‐0.62  1.00        
F'7  ‐0.40  0.15  ‐0.27  ‐0.10  ‐0.11  ‐0.34  1.00        
F'8  ‐0.11  0.08  ‐0.14  ‐0.30  ‐0.27  ‐0.20  0.83  1.00        
F'9  0.19  ‐0.78  ‐0.40  ‐0.35  ‐0.43  0.35  0.15  0.26  1.00      
F'10  0.63  ‐0.35  ‐0.21  ‐0.07  ‐0.80  0.14  0.12  0.36  0.31  1.00    
F'11  ‐0.21  ‐0.31  ‐0.06  0.21  0.40  0.18  ‐0.60  ‐0.80  ‐0.09  ‐0.55  1.00 
 
Observing the Table 14, it is concluded that the factors are poorly correlated. However, there 
are high positive correlations that deserve comment. 
Correlation between factors and F'8 F'7 (0.83): 
 F'7 - Chain of nationalization too long for certain items. 
 F'8 - Need to import raw materials. 
A very long supply chain can lead to the need to import raw materials. 
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Correlation between factors and F'10 F'1 (0.63): 
 F'1 - high production volumes to justify the investment. 
 F'10 - justify the investment. 
The production volume directly influences the profitability to justify the investment in 
nationalization, but also influence other items, such as logistics, price of the piece, are storage, 
packaging material etc. 
According to the respondents' perception managers of this research, the original set, with 
eleven factors, barriers to nationalization, can be summed up in a new set consisting of only nine of the 
eleven factors originally proposed, as shown in Table 15. 
 
Table 15 - Table factors reduced while maintaining the original number of each factor 
F'2   Variety of items to be produced. 
F'3   Variety of parts due to new projects. 
F'4   Lack of qualification of the Brazilian workforce. 
F'5   Difficulties in technology transfer. 
F'6   Difficulties to validate the product. 
F'7  Chain of nationalization too long for certain items. 
F'9   Exchange Rate variation. 
F'10   Justify investment. 
F'11   Implementation period of nationalization. 
 
Table 16 shows the Principal Component Analysis of Errol Reference source not found. 
Figure 6 shows the scatter plot of the perception of managers on the importance of the factors 
listed in Table 16, for two main axes. The shaft 1, which explains 33 % of the variance and the axis 2, 
which explains 25 % of the variance. 
 
 
 
 
 
 
 
Table 16 - Principal Component Analysis of Errol Reference source not found 
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Order Eigenvalue % Inertia 
% 
Accum. Av 1 Av 2 Av 3 Manager Axis 1 Axis 2 Axis 3
1 3.60 32.70 32.70 -0.301 0.244 -0.442 G1 0.820 0.169 -0.004
2 2.75 25.00 57.70 0.269 -0.317 -0.327 G2 1.118 0.753 0.385
3 2.08 18.90 76.60 0.132 -0.001 -0.626 G3 1.708 0.110 -0.182
4 1.21 11.00 87.60 0.237 -0.024 0.402 G4 -2.237 -0.736 0.148
5 0.82 7.50 95.10 0.464 -0.094 0.017 G5 -0.968 -0.960 0.492
6 0.24 2.20 97.30 -0.232 0.366 0.031 G6 -3.306 1.338 -1.767
7 0.14 1.30 98.50 -0.145 -0.512 0.184 G7 -0.200 0.367 1.204
8 0.13 1.20 99.70 -0.275 -0.479 0.036 G8 1.732 -0.888 -1.025
9 0.03 0.30 100.00 -0.362 0.128 0.268 G9 0.785 0.763 0.645
10 0.00 0.00 100.00 -0.431 -0.024 -0.052 G10 0.546 -0.916 0.102
11 0.00 0.00 100.00 0.285 0.434 0.183     
 
 
Figure 6 - Spread the perception of managers regarding the factors that hinder the nationalization 
 
Looking at Figure 6, this chart identifies only a group of perception managers. This low 
number of clusters, besides reflecting the difference in the scope of work of each of the managers 
within the organization, there is also the influence of the respondents have no direct role in 
implementing the nationalization process, which may have influenced the lack convergence of 
opinions. 
 
 
5.  CONCLUSIONS 
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According to this study aimed to identify factors targeting the productive sector and not just the 
cost analysis, 26 factors were found, where 15 are related to the factors relevant to the nationalization 
and 11 are related to factors that hinder the process of nationalization. The 15 factors relevant to 
nationalization were initially grouped into: cost, time / responsiveness, quality, and customer policy. 
The 11 that hinder the process of nationalization were initially grouped in production, quality, supply 
chain, policy, and term profitability. 
The factor considered the most important found associated with the nationalization of parts is 
the cost of the replacement part to the customer, i.e., for these, if the company had more domestic parts 
than imported, have more satisfied customers due to the cost of acquiring parts for the vehicle in case 
of exchanges be considered high by respondents. 
The least important factor associated with nationalization in the vision of the group was the 
difficulty of negotiating in the case of imported parts, that is, for them, the fact of dealing with people 
from the same country is the least impacts when deciding for nationalization. 
Factors 2, 12 and 13 are those with lower standard deviation and therefore seem to be those 
whose classification as to its importance is closer to unanimity. The factors 12 and 13 relate to political 
issues were the factors ranked as less important for the nationalization and converge to a common 
opinion respondent. 
The factor that has the highest standard deviation factor is 15, followed by the factor 14. 
Looking at Table 13 we note that the high standard deviation of the factor of 14 is mainly due to the 
fact that one of the respondents has him ranked in last place on its importance, and the factor 15, due to 
one of the respondents have it ranked second to last. This result is surprising, since these two factors 
are directly related to customer satisfaction, and a possible cause of occurrence, it may be that 
manufacturers have no direct contact with the end customer and some have prioritized according to 
factors the perceived impact directly on their area of expertise. 
Where there is a high positive correlation between two factors, you can delete one of them, 
because when one is present in the other analysis becomes superfluous because it brings no additional 
explanation to the phenomenon under study. 
Thus, according to the respondents' perception managers of this research, the original set, with 
fifteen factors, pro-nationalization, can be summed up in a new set composed of only eleven of the 
factors originally proposed. 
In the overview of the group of 10 managers of manufacturing respondents, the most important 
factor that complicates the process of nationalization of parts is the volume of production for profit, 
i.e., for this, if the piece has been developed with local supplier for the first time Brazilians were 
designed for vehicles, it would be easier to justify. When the part is already produced by suppliers in 
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other countries, it becomes expensive to develop new supplier and vehicle that uses the piece is 
already on the market there is a significant amount of time, the volume that the company expects to 
produce from your order production may not be sufficient to give financial return required to invest in 
new suppliers. 
The factor that makes the process less of nationalization in the vision of the group is the 
exchange rate, that is, for them, the fact that there is no exchange rate affects the justifications for the 
nationalization of parts. This view is due to variation in rates that can harm as well may contribute to 
nationalization depends on the position of the coin at the moment of odds. 
According to the respondents' perception managers of this research, the original set, with 
eleven factors, barriers to nationalization, can be summed up in a new set consisting of only nine of the 
eleven factors originally proposed. 
With all analysis performed in this work, the company has studied elements from the area's 
manufacturing company to help when making a decision about whether or not monetize some parts. 
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